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Specification 

1. Title of Invention 

Optional solidifying device for supercooling fluid 

2. Scope of Patent Claims 

(1) The optional solidifying device for supercooling fluid is 
characterized as a device for extracting the latent heat by 
providing the sliding friction force in the heat accumulating 
material in the supercooling state. This optional solidifying 
device for supercooling fluid is made up of a spring (1) with 
different graduating diameter that is made from shape memory alloy 
metal, a spring (2) made from stainless steel and a box (3) made 
from stainless steel that contained the two springs in the loaded 
state. When the shape memory alloy metal is deformed, the spring 

(1) made from the aforementioned shape memory alloy metal is 
compressed and displaced by the spring (2) made of stainless steel. 
When this spring made from the shape memory alloy metal is 
deformed, the spring (2) made of the aforementioned stainless steel 
is compressed and displaced. 

(2) The optional solidifying device for supercooling fluid is 
characterized as a device for extracting the latent heat by 
providing the sliding friction force in the heat accumulating 
material in the supercooling state. This optional solidifying 
device for supercooling fluid is made up of (5) a spring made from 
shape memory alloy metal, a spring (6) made from stainless steel 

1 : Numbers in the margin indicate pagination in foreign text. 
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and a box (7) made from stainless steel that contained the two 
springs in the loaded state. When the shape memory alloy metal is 
deformed, a sliding friction force is provided. 

(3) The optional solidifying device for supercooling fluid is 
characterized as a device for extracting the latent heat by 
providing the sliding friction force in the heat accumulating 
material in the supercooling state. This optional solidifying 
device for supercooling fluid is provided with springs (11), (13) 
of the coil shape having a tight part. The sliding friction force 
is provided at the tight part during the displacement of these 
springs (11) and (13). 

(4) The optional solidifying device for supercooling fluid is 
characterized as a device for extracting the latent heat by 
providing the sliding friction force in the heat accumulating 
material in the supercooling state. This optional solidifying 
device for supercooling fluid is provided with springs (11), (50) 
of the coil shape having a tight part and the switches - (22) and 

(46) that generate the sliding friction force at the tight part as 
the springs (11) and (50) are displaced. 

n 

(5) The optional solidifying device for supercooling fluid is 
characterized as a device for extracting the latent heat by 
providing the sliding friction force in the heat accumulating 
material in the supercooling state. This optional solidifying 
device for supercooling fluid is provided with container (28) where 
the supercooling fluid is displaced inside and a rod (32) that is 
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compressed into the aforementioned container (28) by the spring 
(31). A sliding frictional force is generated between the 
aforementioned container (28) during rotation of this rod (32) . 
(6) The optional solidifying device for supercooling fluid is 
characterized as a device for extracting the latent heat by 
providing the sliding friction force in the heat accumulating 
material in the supercooling state. This optional solidifying 
device for supercooling fluid is provided with a container (28) 
where the fluid in the supercooling state is displaced inside and 
a rod (34) that is maintained by a spring (35) having a tight part 
that is provided between this container (28) . The sliding friction 
force is generated at the tight part of the spring (35) during the 
rotation movement of the aforementioned rod (34) . 
3. Detailed explanation of the invention 

The invention pertains to an optional solidifying device for 
supercooling fluid. In particular, it pertains to an optional 
solidifying device for supercooling fluid where the latent heat is 
used to solidify the supercooling fluid which is a heat 
accumulation material. 

(The problems resolved by the invention) 

In general, among the latent heat type heat accumulating 
material, in particular, for example, an inorganic hydrate, this 
does not solidified above the melting temperature, the supercooling 
is too large. As the latent heat is released at the melting 
temperature, supercooling is required for the optional 
solidification of this supercooling fluid that is in the room 
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temperature. The l ong term latent heat is possible due to a heat ■ 

accumulation material. 

^ . - ■ ■ 

Thus, the supercooling fluid can be solidified with the method 
of contact by self crystallization, the method of local cooling in 
the electronic cooling element, the method of radiating ultrasonic 
wave of specific wavelength but the device for implementing these 
methods are very expensive or the realization of the solidification 
is difficult and there are problems in these methods. 

The purpose of the invention is to offer an optional 
solidifying device for the supercooling fluid that is inexpensive 
and the solidifying of the supercooling fluid can be realized 
effectively. 

(Means for resolving the problems) 

In order to achieve the above purpose, the invention pertains 
to an optional solidifying device for supercooling fluid that is 
characterized as a device for extracting the latent heat by 
providing the sliding friction force in the heat accumulating 
material in the supercooling state. This optional solidifying 
device for supercooling fluid is made up of a spring with different 
graduating diameter that is made from shape memory alloy metal, 
another spring made from stainless steel and a box made from 
stainless steel that contained the two springs in the loaded state. 
When the shape memory alloy metal is deformed, the spring made from 
the aforementioned shape memory alloy metal is compressed and 
displaced by the spring made of stainless steel. This optional 
solidifying device for supercooling fluid is made up of a spring 
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made from shape memory alloy metal and another spring made from 
stainless steel and these are combined in a box made from stainless 
steel that contained the two springs in the loaded state. When the 
shape memory alloy metal is deformed, a sliding friction force is 
provided. This optional solidifying device for supercooling fluid 
is provided with two springs of the coil shape having a tight part. 
The sliding friction force is provided at the tight part during the 
displacement of these springs. It is provided with switches that 
generate the sliding friction force at the tight part as the 
springs are displaced. The optional solidifying device for 
supercooling fluid is provided with container where the fluid in 
the cooling state is displaced inside and a rod that is compressed 
into the aforementioned container. A sliding frictional force is 
generated in the aforementioned container containing the fluid in 
the cooling state during the rotation movement of this rod. The 
sliding frictional force is generated in the tight part of the 
spring during the rotation movement of the aforementioned rod. 

/3 

(Action) 

By using the above described means, the invention can provide 
sliding friction force in the supercooling fluid. In addition, the 
sliding friction force can be provided with a rotation movement 
action, pressure action and at an elevated temperature on the 
supercooling fluid. 
( Implementation examples) 

The implementation examples of the invention are explained 
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below according to the diagrams shown below. 

Figure 1 to figure 7 show the 1st implementation example of 
the optional solidifying device of the supercooling fluid according 
to the invention. The device is shown in this implementation 
example. First, the spring 1 made of shape memory alloy metal 
where the shape can be changed as the temperature of the adiabatic 
material of the fluid goes below the melting temperature as shown 
in figure 1 and a spring 2 that is made of stainless steel as shown 
in figure 2, these springs are combined inside a box 3 made of 
stainless steel as shown in figure 3. As shown in figure 4, this 
is formed with both ends fixed. 

Then, this optional solidifying device of the supercooling 
fluid formed as described above is enclosed in the container sealed 
with the adiabatic material. First, the spring 1 made of shape 
memory alloy metal at room temperature is contracted and the spring 

2 made of stainless steel is extended inside the aforementioned box 

3 as shown in figure 4 . 

Therefore, the phase, the temperature and the heat amount of 
the adiabatic material be maintained in the state shown in figure 

4 . 

Then, when the temperature of that heat accumulating material 
is heated above the fusion point, the spring 1 made from shape 
memory alloy metal is extended, the spring 2 made from stainless 
steel contracts and becomes in the state shown in figure 6. 

In addition, after the heating reaches 100°C, when the 
temperature is reduced to below the fusion point again, the 



optional solidifying device of the supercooling fluid is changed 
instantaneously to the state of figure 4 from the state of figure 
6. Rebound is generated from this change. Therefore, latent heat 
is released at this time, it has temperature maintenance ability. 

For example, the spring 1 made from the aforementioned shape 
memory alloy metal undergoes shape change at 55°C, the rebound is 
to the C point of figure 7. As a result, the heat change is shown 
in the solid line. 

Also, as shown in figures 8(a) (b) and figure 9(a) (b), these 
are the deformation example of the combination of the spring 5 made 
from the shape memory alloy metal and the spring 6 made from 
stainless steel. 

The spring 6 made from stainless steel as shown in figures 
8(a) (b) is extended in the box 7 made from stainless steel. When 
the spring 5 made from shape memory alloy metal is extended between 
the box 7 made from stainless steel and the center part of the 
spring 6 made from stainless steel, at the normal temperature, it 
is at the state shown in figure 8 (a) . When it is above the shape 
memory temperature of the shape memory alloy metal, it is 
transformed into the state shown in figure 8 (b) . Rebound is 
generated . 

Also, as shown in figures 9(a) (b) , the spring 6 made from 
stainless steel and the spring 5 made from shape memory alloy metal 
are extended in a straight row in the box 7 made of stainless 
steel. It is at the state shown in figure 9(a) during the normal 
temperature, when it is above the shape memory temperature of the 
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shape memory alloy metal, it changes into the state shown in figure 
9(b). The rebound is generated due to this change. 

Another implementation example according to another 
implementation of the device is shown in figures 10(a) (b) and 
figures 11(a) (b) . As shown in this implementation example, the 
spring 11 made from stainless steel shown in figures 10(a) (b) and 
the spring 13 having the forks 12a and 12b shown in figures 
11 (a) (b) . 

As shown in figures 10(a) (b) , it is placed at the state shown 
in figure 10(a) in the heat accumulating material which is the 
supercooling fluid, when an external force is provided, the fluid 
that is in contact -to the tightly wound up part in the coiled form 
of spring 11 received the rapid pressure change, it is in the 
deformation shown in figure 10(b), the solidification begins. One 
end of the fork 12a is solidified as shown in figure 11(a) (b) and 
the fork 12b of the other end is compressed. 

Therefore, the fluid that is in contact with the spring in the 
tightly coiled form received the rapid pressure by the sliding 
friction force of the tightly wound up part and solidification 
begins. 

Thus, latent heat beg in to be released due to this 
solidification. 



Figure 12 shows an example of the use of the device shown in 
figures 10(a) (b) . The heat accumulating material 17 filled in the 
container main body 16 surrounding the adiabatic material 15 is in 
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the liquid phase is heated with a heater 18 provided at the lower 
part. Then, the heater 18 is switched off, the fusion liquid is 
cooled, this is maintained in the room temperature state as the 
super cooling fluid . 

On the other hand, the round box container 2 0 having cylinder 
19 is inserted into the center part at the upper part of the 
aforementioned container main body 16. The pi ston 22 positioned 
with the handle 21 on the upper part is provided to move vertically 
inside the aforementioned cylinder 19. A spring 11 is provided 
shown in figures 10(a) (b) in the position that faces the lower part 
of that piston 22. 

Therefore, when the aforementioned piston 22 is lowered, one 
end of the piston 22 is in the state shown in figure 10(a), the 
aforementioned spring 11 is displaced and pressed into the state 
shown in figure 10(b) . At this time, the heat accumulating material 
17 is solidified by the sliding friction force of the tightly 
coiled part of the spring 11. 

Also, the application example shows another implementation 
example that is shown in figure 13 and figure 14. The heat 
accumulating material 27 is filled inside the container main body 
26 surrounding the adiabatic material 25. Also, the round box 
container 28 at the upper part is provided with a heater 29 at the 
lower part. 

Then, the handle 30 in the aforementioned r ound box container 
28 extends externally in the container main bod y 26. Rod 32 is 
provided to contact with the round box container 28 in the state 
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where the tip sliding part at the lower end is compressed by spring 
31. Also, a part of the round box container 28 is connected to the 
inner part of the container main body part 26 via a hole 28a. 

That is, in yet another implementation example, the optional 
solidifying device of the supercooling fluid is formed with the 
round box container 28 pierced with a hole 28a and the rod 32, the 
rod 32 is pressed into the round box container 28 containing the 
spring 31. 

Therefore, with the above constitution, the rod exerts sliding 
friction between the bottom of the round box container 28 and the 
tip of the rod 32 as the aforementioned rod 32 is rotated. The 
latent heat is extracted as the heat accumulating material 27 
solidifies in the supercooling state. 

Also, for the device shown in figure 14, the heat accumulating 
material 27 is filled inside the container main body 26 surrounding 
the adiabatic material 25. Also, the round box container 28 at the 
top is provided with the respective heater 29 at the lower part. 

Then, the handle 33 inside the aforementioned round container 
28 extends to the outside of the container main body 26, the rod 34 
is placed at the bottom end of the round box container 28. One end 
of the spring 35 is connected to the tip of this rod 34 and also 
the other end of the spring 35 is connected to the aforementioned 
round box container 28. Also, a part of the round box container 28 
is connected to the inside of the container main body 26 via the 
hole 28a. 

That is, the optional solidifying device of the supercooling 
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fluid is formed with the round box container 28 pierced with a hole 
28a and the rod 34, the rod 34 is pressed into the round box 
container 28 containing the spring 35. 

Therefore, with the above constitution, the rod exerts sliding 
friction between the bottom of the round box container and the tip 
of the rod as the aforementioned rod 34 is rotated by the 
aforementioned handle 33. The latent heat is extracted as the heat 
accumulating material 27 solidifies in the supercooling state. 

In addition, another application of the device of another 
implementation example is shown in figure 15(a) (b) , this is made up 
of a spring 40 and a switch 46 and this switch compresses into this 
spring 40. It shows the state where the temperature maintenance 
container 42 placed with a bowl 41 is mounted inside. This 
temperature maintenance container 42 is provided with a heat 
accumulating material 44 that is covered with an alumilaminate pack 
43 inside. A spring 40 in the coil form is arranged having the 
tightly wound part via the alumilaminate heat seal 45 in the upper 
part of this alumilaminate pack 43. A switch 46 is provided at the 
position facing this spring 40. 

Then, when the aforementioned switch 46 is pressed at the 
state when the heat accumulating material 44 is super cooled, the 
spring 40 is deformed as shown in figure 15 (b) . At this time, it 
is solidified by the sliding friction force following the spring to 
be tightly coiled. 

/5 

Also, another example is shown from figures 16 to figure 18. 
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This shows the state that the spring is being mounted on the top 
part of the temperature maintenance container. This spring 50 in 
the coil form is placed facing the aforementioned switch 4 6 as 
shown in figure 17. During the sliding friction, the spring is 
displaced and it is in the coiled form as the aforementioned switch 
46 is pressed, the heat accumulating material in the super cooling 
state change to a different phase, the latent heat is extracted. 

Figure 18 shows another application example shown for the case 
where the device shown in figure 17 is used. A alumilaminate pack 
53 filled with the heat acc umulating material 52 is prov ided inside 
the side and bottom parts of th e container main b ody 51. The same 
alumilaminate pack 53 is arranged in the container cover 55 _ A 
alumilaminate heat seal 54 is arranged on the upper part of the 
alumilaminate pack 53 provided in the container main body 51, a 
spring 50 is provided in this container. Switch 46 protrudes to the 
outside of the container main body 51. With such a constitution, 
when this switch 46 is pressed, the aforementioned spring is 
displaced. At this time, the super cooling fluid solidifies as the 
latent heat is extracted. 
(Effect of invention) 

According to the invention as described above, when the 
temperature of the fluid that is in the supercooling state is in a 
certain temperature, the fluid solidified at any time when the 
compression work is performed, at this time, the latent heat that 
is contained in the fluid can be extracted. In addition, since the 
whole device is fairly compact, it can be mounted easily in other 
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equipment. Also, since it has an extremely simple structure, it 
can be manufactured inexpensively which is an advantage. 
4. Brief description of the diagrams 

Figures 1 - figures 7 show the implementation example of the 
device according to the invention. Figure 1 is the diagram showing 
the spring made from the shape memory alloy metal. Figure 2 is the 
diagram showing the spring made from stainless steel. Figure 3 is 
the diagram showing the box made from stainless steel. Figure 4 is 
the diagram showing the state of combining the device of figures 1 
to figure 3. Figure 5 is the diagram showing the relationship 
between the heat accumulation amount and the phase of the 
temperature of the heat- accumulating material. Figure 6 is the 
diagram showing the state where the device is transformed as shown 
in figure 4. Figure 7 is the diagram showing the state of the heat 
transformed in the relationship between the heat accumulation 
amount and the phase of the heat accumulating material. Figure 8 
(a) (b) and figure 9 (a) (b) are the diagrams showing the 
transformation example of the implementation examples. Figure 10 
(a) (b) and figure 11(a) (b) show another example of the device 
according to the invention. Figure 12 is the diagram showing an 
example using the device shown in figures 10 (a) (b) . Figure 13 and 
figure 14 are the diagrams showing an example of the application of 
the device shown in figures 10(a) (b) and figures 11 (a) (b) . Figure 
15 (a) (b) are the diagrams showing another example of the device 
according to the invention. Figure' 16 is the diagram showing 
another variation of the example of the device shown in figure 15 
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(a) (b) . Figure 17 is the diagram showing the spring shown in 
figure 16. Figure 18 is the diagram showing another variation of 
the example of the device shown in figures 15 (a) (b) . 



1.5 - spring made from shape memory alloy metal 

2.6 - spring made from stainless steel 

3.7 - box made from stainless steel 
11, 13, 31, 35, 40, 50 - spring 
12a, 12b - fork part 

15, 25 - adiabatic material 

16, 26 - container main body 

17, 27, 44, 52 - heat accumulating material 

18, 29 - heater 
19 - cylinder 
30, 33 - handle 
22 - piston 

28 - round box container 
32, 34 - rod 

41 - bowl 

42 - temperature maintenance container 
43, 53 - alumilaminate pack 

45, 54 - alumilaminate heat seal 
46 - switch 

51 - container main body 
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Figure 1 

1 - spring made from shape memory 
alloy metal 
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2 - spring made from stainless 
steel 

Figure 3 

3 - box made from' stainless steel 
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Figure 4 

1 - spring made from shape memory alloy metal 

2 - spring made from stainless steel 

3 - box made from stainless steel 
Figure 6 

1 - spring made from shape memory alloy metal 

2 - spring made from stainless steel 

3 - box made from stainless steel 
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Figure 5 
Temperature (°C) 
A-B: solid 
B-C: solid + liquid 
-C: supercooling 
C-D: liquid 

heat accumulating amount (kcal) 

Figure 7 
Temperature (°C) 
A-B: solid 
B-C: solid + liquid 
-C: supercooling 
C-D: liquid 

heat accumulating amount (kcal) 
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Figures 8 and 9. 
(a) 

6 - spring made from stainless steel 

7 -box made from stainless steel 

5 - spring made from shape memory alloy metal 



(b) 

6 - spring made from stainless steel 

7 - box made from stainless steel 

5 - spring made from shape memory alloy metal 
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Figure 10 
(a) 

11 - spring 



(b) 

11 - spring 



Figure 11 
(a) 

13 - spring 



(b) 

13 - spring 



Figure 12 
22 - piston 

17 - heat accumulating material 



20 




Figure 13 

31 - spring 

28 - round box container 

27 - heat accumulating material 

32 - rod 

29 - heat source 

Figure 14 

34 - rod 

35 - spring 

28 - round box container 

27 - heat accumulating material 

29 - heat source 
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Figure 15(a) 
46 - switch 
40 - spring 

44 - heat accumulating material 



Figure 15(b) 
46 - switch 
40 - spring 
44 - heat accumulating material 



Figure 17 
50 - spring 



Figure 16 
4 6 - switch 
50 - spring 

44 - heat accumulating material 



Figure 18 
46 - switch 
50 - spring 

52 ~ heat accumulating material 
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Amendment 

November 30, 1988 



Patent Commissioner 



1. Display of Article 

63 - 102089 

2. Title of invention 

Optical solidifying device of supercooling fluid 

3. Person making the Amendment 

Relationship to Article: Patent Applicant 
Address and Name 

4 . Agent 

Address and Name 

5. Date of Amendment Instruction 

6. Object of Amendment 

The sections in the Specifications, "'Detailed explanation of 
the invention", "Brief explanation of the diagrams" and the 
diagrams 

7. Contents of the Amendment 

(1) The "Scope of the Patent Claims" of the Specification is 
amended according to the attached. 

{2 ) "the Cooling state" of lines 12 and line 15 of page 6 of the 
same Specification are corrected to "the super cooling state". 
(3) "during the rotation movement" of line 16 and line 18 of the 
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same page and same Specification are corrected to "during the 
rotation" . 

(4 ) "the rotation movement action" of line 15 of page 7 of the same 
Specification is corrected to "the rotation action". 
l5 , "surenresu" of line 3 of page 8 of the same specification is 
corrected to "stainless". 

,6, "during normal temperature" of line 17 and line 10 of page 9 of 
the same specification is corrected to "during heating". 
,7) "above shape memory temperature" of line 18 and line 11 of the 
same page and same specification is corrected to "under shape 
memory temperature". 

,8) "following" of line 2 of page 15 of the same specification is 
corrected to "as" . 

,9, "53... container cover 55" of lines 18 - 19 of the same page 
and same specification is corrected to "adiabatxc material 58 in 
the container cover 55:. 

, . n A f n -, ap 17 of the same 
(10) "figure 13 is and" of line 12 of page 

specification is corrected to "figure 13 and" 

(11, Diagram (figure 18) is corrected according to the attached. 
8. Contents of the attached documents 

(1) attached document - 1 copy 

(2) diagram (figure 18) - 1 copy 

Attached document 
Scope of Patent Claims 

( 1) The optional solidifying device for supercooling fluid is 



characterized as a device for extracting the latent heat by 
providing the sliding friction force in the heat accumulating 
material in the supercooling state. This optional solidifying 
device for supercooling fluid is made up of (1) a spring with 
different graduating diameter that is made from shape memory alloy 
metal, a spring (2) made from stainless steel and a box (3) made 
from stainless steel that contained the two springs in the loaded 
state. When the shape memory alloy metal is deformed, the spring 
made from the aforementioned shape memory alloy metal (1) is 
compressed and displaced by the spring (2) made of stainless steel. 
When this is deformed, the spring (2) made of the aforementioned 
stainless steel is compressed and displaced. 

(2) The optional solidifying device for supercooling fluid is 
characterized as a device for extracting the latent heat by 
providing the sliding friction force in the heat accumulating 
material in the supercooling state, this optional solidifying 
device for supercooling fluid is made up of (5) a spring made from 
shape memory alloy metal, a spring (6) made from stainless steel 
and a box (7) made from stainless steel that contained the two 
springs in the loaded state. When the shape memory alloy metal is 
deformed, a sliding friction force is provided. 

(3) The optional solidifying device for supercooling fluid is 
characterized as a device for extracting the latent heat by 
providing the sliding friction force in the heat accumulating 
material in the supercooling state. This optional solidifying 
device for supercooling fluid is provided with springs (11), (13) 
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of the coil shape having a tight part. The sliding friction force 
is provided at the tight part during the displacement of these 
springs (11) and (13) . 

(4) The optional solidifying device for supercooling fluid is 
characterized as a device for extracting the latent heat by 
providing the sliding friction force in the heat accumulating 
material in the supercooling state. This optional solidifying 
device for supercooling fluid is provided with springs (ID, (50) 
of the coil shape having a tight part and the switches (22) and 
(46) that generate the sliding friction force at the tight part as 
the springs (11) and (50) are displaced. 
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(5) The optional solidifying device for supercooling fluid is 
characterized as a device for extracting the latent heat by 
providing the slrding friction force in the heat accumulating 
material xn the supercooling state. This optional solidifying 
device for supercooling fluid is provided with container (28) where 
the fluid in the -Timing .state is displaced inside and a rod 
(32) that is compressed into the aforementioned container (28) by 
the spring (31). A sliding frictional force is generated between 
the aforementioned container (28) durin g rotation of this rod (32). 
(6) The optional solidifying device for supercooling fluid is 
characterized as a device for extracting the latent heat by 
providing the sliding friction force in the heat accumulating 
material in the supercooling state. This optional solidifying 
device for supercooling fluid is provided with a container (28) 
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where the fluid in the c np . r .oo1 i ng state, is displaced inside and 
a rod (34) that is maintained by a spring (35) having a tight part 
that is provided between this container (28) . The sliding friction 
force is generated at the tight part of the spring (35) during the 
rotation of the aforementioned rod (34). 
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Figure 18 

58 - adiabatic material 
46 - switch 
50 - spring 

52 - heat accumulation material 
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